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(54) Video data storing device 

(57) If received coded video-data includes data with 
an error unable to be decoded or data disagreeing with 
ITU-T recommendation H.261 (e.g., the number of bits 
per frame exceeds the limit defined by the recommen- 
dation), It must be stored with due countenr^easures tak- 
en against an error and Inadaptable data, which allows 
the stored data to be effectively reproduced. Received 
coded video-data is decoded by a transmission-line de- 
coding portion (31 ) and divided into frames by a data 
dividing portion (32), then it is decoded by an informa- 
tion-source decoding portion (33) and then intraframely 
encoded by a intraf rame coding portion (34). According 
to a signal from a bit -counting portion (35) showing that 
the number of bits in one frame of coded video-data ex- 
ceeds the limit defined by ITU-T recommendation H.261 
or anomalous signal of a frame image decoded by the 
information source decoding portion (33), a frame- 
processing control portion (36) decides how to store 
each frame and controls a storable data transfer portion 
(37) to select intraf rame-coded data and transferthe se- 
lected data to a data storage. 
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Description 

BACKGROUND OF THE INVENTION 

The present Invention relates to a video-data stor- 
ing device which receives coded video-data from a 
counterpart terminal over a transmission line, stores the 
received coded video-coded intact (without decoding) 
into a storage and transmits the stored coded video-data 
when reproducing It. and more particularly to a video 
storing device which is provided with means for coping 
with the case of receiving coded video-data that does 
not conform to the recommendation H.261 made by 
ITU-T (International Telecommunication Union). 

Recently, with the spread and progress of digital 
communications networks, e.g., ISDN (Integrated Sen/- 
ices Digital Networks) together with the advance ot im- 
age processing technology and the development of 
high-speed digital signal processing methods, there has 
been an increasing demand for video-communication 
services. Representative real-time video-communica- 
tion services are currently available video communica- 
tion services and a video conlerencing services. A grow- 
ing user's interest is now directed to use video storage 
type communication sen/Ices for providing many un- 
specified users with video intomnation at any unspeci- 
fied time. This kind of services uses a data-coding sys- 
tem, communication procedure and data multiplexing 
method according to ITU-T recommendations because 
it must provide many unspecified users with information 
services. 

In the ITU-T recommendation H. 261 defining a vid- 
eo encoding method, an information source encoder of 
a video-codec according to the ITU-T recommendation 
H.261 comprises a coding control portion, a transform- 
ing portion, a quantizing portion, an inverse quantizing 
portion, an Inverse transforming portion, a motion-com- 
pensating image memory and an in-loop filter. The cod- 
ing control portion controls an amount of coded data. 
The transforming portion perfomas two-dimensional dis- 
crete-cosine-transformation of input data by block of 
8x8 pixels to develop into frequency range infonnation. 
The quantizing portion digitizes a signal in the direction 
of Its level to save a data amount. The Inverse quantizing 
portion performs quantizing operation in reverse to the 
quantizing portion. The inverse transforming portion 
performs the transfomning operation in reverse to the 
transforming portion. The motion-compensating image 
memory detects a motion vector by detecting a move- 
ment from a current transmlttable frame and a proceed- 
ing frame. The in-loop filter eliminates high-pass com- 
ponent distortion resulting from interframe prediction. 

The information source decoding device produces 
coded video-data from an input video-signal by applying 
a hybrid coding method that is a combination of an in- 
terframe prediction coding for compressing the data 
amount of the input video-signal using redundancy of 
the video in the time-base direction with an orthogonal 



transform coding method for compressing the data 
amount of the input video-signal using redundancy of 
the video in the spatial direction. The interframe predic- 
tion coding method determines a difference between a 
5 succeeding signal and a current signal as a prediction 
error signal and encodes said prediction error signal. 
This method is called "interframe coding". If the inter- 
frame coding might bring a large difference signal, it is 
preferred to encode the frame by itself, rather than the • 
10 interframe coding. This method is called "intraframe 
coding". 

With the interframe coding method, it is needed to 
prepare coded data referring to a preceding frame be- 
cause of using a differential signal between a current 
15 frame and a preceding frame. In reproducing the video 
signal from the coded data at a receiving terminal, it is 
therefore needed to use coded data of the precedent 
frame besides coded data ot the cun-ent frame. On the 
contrary, the intraframe coding method encodes a frame 
20 without referring to any other frame. Consequently, the 
receiving terminal can reproduce the video signal from 
the received coded data by decoding just received 
frame data without referring any other frame data. 
A conventional storage type communication system 
25 for providing a video storage-and-delivery service in- 
cludes a audiovisual terminals a digital transmission 
network, a video data storing device, a data storage, a 
transmission-line decoding portion, a data dividing por- 
tion, an infonnation source decoding portion, an intra- 
30 frame coding portion and a stbrable data transfer por- 
tion. 

The transmissbn-line decoding portion decodes 
video-data received over the transmission line and the 
data dividing portion divides the output decoded data 
35 into data per frame that represents one element of the 
hierarchical structure of coded video-data. The frames 
into which coded data was divided are decoded to the 
original video signal by the information source decoding 
portion. At that time, only a first frame to be first stored 
40 is encoded again in the intraframe mode and then 
stored. All proceeding frames are stored ais butputted 
from the data dividing portion. 

The first frame at beginning of storing framed data 
is thus intraf ramely coded and can be finely reproduced 
45 at the receiving terminal regardless of its unconformity 
to the ITU-T recommendation H.261 . 

A sequence of coded data, however, may become 
unable to be decoded if an error arose in a transmission 
line with a result of corruption of data. 
50 The ITU-T recommendation H.261 limits the 
number of bits in one frame of coded video-data, i.e., 
256 kbpf (kbits per frame) if a video-signal fomnat is GIF 
(Common Intermediate Format), and 64 kbpf if a video 
signal format is QCIF (Quarter GIF). This is because the 
55 decoder is designed for a specified capacity of a buffer 
for receiving data. 

If the received coded video-data is unable to be de- 
coded or a frame whose bit-length exceeds the limit de- 
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fined by the ITU-T recommendation H.261, a conven- 
tional storing device decodes said data by a transmis- 
sion-line decoder, divides the data into frames and 
stores the frames with no countermeasure. Conse- 
quently frames that do not meet the recommendation 
arc transmitted to a counterpart terminal which, howev- 
er can not decode the received video-data. 

SUMMARY OF THE INVENTION 

In view of the foregoing circumstances, the present 
invention was made to provide a video storing device 
which IS capable of storing coded video-data in such a 
way thrit oltoctive countermeasures can be taken if any 
receis/od data can not be decoded and/or is Inadaptable 
(e.g . with a bil length per frame over the recommended 
limit value) and the same countermeasures can be ap- 
plied to the video-data including the data with an error 
and/or informal data when reproducing the stored data 
for further use. 

It is an object of the present invention to provide a 
video data storing device, which comprises data dividing 
means for dividing received coded video<lata into data 
per frame, information source decoding means for re- 
storing video-information by decoding the coded video- 
data, intraf rame coding means for intraframely encoding 
video-infomnation restored by the information source 
decoding means and video-data transfemng means for 
transferring the received coded video-data or intra- 
framely re-encoded video-data prepared by the intra- 
f rame encoding means to a data storage, wherein con- 
trol-signal deciding means is provided for detecting the 
inconformity of frame data from the data dividing means 
to ITU-T recommendation H.261 and deciding a control 
signal selectable thereat, and frame-processing control 
means is also provided for outputting the decided con- 
trol signal selected according to the decision of the con- 
trol signal deciding means to the video-data transferring 
means, said control signal being capable of causing the 
video-data transferring means not to store the received 
coded video-data of the inadaptable frame and to store 
the data outputted from the intraf rame coding means. In 
which the frame processing control means detects the 
inconformity of the received coded video-data to the 
ITU-T recommendation H.261, decides a control signal 
tor selecting either of the received coded video-data 
(frame) and intraframely re-encoded video-data (frame) 
to be stored, then it outputs the decided control signal 
to the storable data transfer means. Consequently, the 
received data that contains an error and/or inadaptable 
frame can be stored in the state conforming to the rec- 
ommendation. Countermeasures against the erroneous 
data and inadaptable data can be applied when repro- 
ducing the stor d data. 

Another object of the present invention is to provide 
a videondata storing device in which the control-signal 
deciding means decides a control signal by recognizing 
the inconformity of the frame structure of video-informa- 



tion restored by the information-source decoding means 
to the ITU-T recommendation H.261. With the abnor- 
mality of the decoded image, which was judged to be 
the consequence of an error arose In a transmission 

5 line, the device encodes again the decoded image in- 
forrriation but in the intraframe mode to make the stor- 
able data be adapted to the recommendation. 

Another object of the present invention is to provide 
a video-data storing device in which the control-signal 

10 deciding means is provided with bit-counting means for 
counting the number of bits per frame of the received 
coded video-data and decides the inconformity of video- 
information restored by the information source decoding 
means when the counted bit-length of any frame ex- 

is ceeds a frame bit-length limit of the coded video-data 
according to the ITU-T recommendation H.261 . 

In this device, the bit-counting means counts the 
number of bits per frame of coded video-data, discrimi- 
nates whether the count of bits exceeds or does not ex- 

20 ceed the limit of bit-length of one frame, wh ich is defined 
by the recommendation, and the frame processing con- 
trol means outputs a control signal selected according 
to the discrimination result. Namely, the bit-counting 
means and the frame processing control means co-op- 

25 erate to detect an inadaptable frame of received coded 
video-data and interframely re-encode it in order to be 
stored as adapted to the recommendation. Consequent- 
ly, no data-frame disagreeing with the recommendation 
can be stored and, therefore, coded video-data always 

30 confomning to the recommendation can be transmitted 
for reproducing the data at an end terminal. 

Another object of the present invention Is to provide 
a video-data storing device in which it can transmit a 
command requesting a counterpart terminal to update 

35 a video-data (frame) when having recognized the incon- 
formity of the received data to the ITU-T reconnmenda- 
tion H.261. In response to the command, the counter- 
part terminal transmits an intraframely coded video-data 
(frame). Accordingly, the device can not only maintain 

40 video-data confornnable to the ITU-T recommendation 
H.261 but also realize fast restoring the received video 
without distortion even If it received any inadaptable vid- 
eo-data. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of an information source 
decoder of a video-codec according to the ITU-T rec- 
ommendatbn H.261 . 
50 Figure 2 is a construction view of a conventional vid- 
eo-data storage device. 

Figure 3 is a block diagram showing a video-data 
storing device embodying the present invention. 

Figure 4 is a view for explaining the operation of a 
55 video-data stonng device of the present invention when 
having received video frame that does not conform to 
the ITU-T recommendation H.262. 

Figure 5 is a flow chart of a frame processing control 
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means for deciding storable data to be sent to a video- 
data storage in a video-data storing system according 
to the present invention. 

PREPERRED EMBODIMENT OF THE INVENTION 

A summary of the ITU-T recommendation H. 261 
defining a video encoding method Is as follows: Figure 
1 is a block diagram of an information source encoder 
of a video-codec according to the ITU-T recommenda- 
tion H.251, Nwhich encoder comprises a coding control 
portion 11, a transforming portion 12, a quantizing por- 
tion 13, an inverse quantizing portion 14, an inverse 
transforming portion 15, a motion-compensating image 
memory 16 and an in-loop filter 17. The coding control 
portion 11 controls an amount ot coded data. The trans- 
forming portion 12 performs two-dimensional dlscrete- 
cosine-transf omnatlon of input data by block of 8x8 pix- 
els to develop into frequency range information. The 
quantizing portion 13 digitizes a signal in the direction 
of its level to save a data amount. The inverse quantizing 
portion 14 performs quantizing operation in reverse to 
the quantizing portion 1 3. The inverse transforming por- 
tion 15 perfomns the transfonning operation in reverse 
to the transfonning portion 12. The motion-compensat- 
ing image memory 1 6 detects a motion vector by detect- 
ing a movement from a current transmittable frame and 
a proceeding frame. The in-loop filter 17 eliminates high- 
pass component distortion resulting from interframe 
prediction. 

The Infomnation source decoding device produces 
coded video-data from an input video-signal by applying 
a hybrid coding method that is a combination of an in- 
terframe prediction coding for compressing the data 
amount of the input video-signal using redundancy of 
the video in the time-base direction with an orthogonal 
transform coding method for compressing the data 
amount of the input video-signal using redundancy of 
the video In the spatial direction. The interframe predic- 
tion coding method determines a difference between a 
succeeding signal and a current signal as a prediction 
error signal and encodes said prediction error signal. 
This method is called "interframe coding" that corre- 
sponds to the case when contacts b and c at two switch- 
es 18, 19 of Fig. 1 are connected to each other. If the 
Interframe coding might bring a large difference signal, 
it is preferred to encode the frame by itself, rather than 
the interframe coding. This method is called "intraframe 
coding" that is realized when contacts a and c at two 
switches 18, 19 of Fig. 1 are connected to each other. 

With the interframe coding method, it is needed to 
prepare coded data referring to a preceding frame be- 
cause of using a differential signal between a current 
frame and a preceding frame. In reproducing the video 
signal from the coded data at a receiving terminal, it is 
therefore needed to use coded data of the precedent 
frame besides coded data of the current frame. On the 
contrary, the intraframe coding method encodes a frame 



without referring to any oth r frame. Consequently, the 
receiving terminal can reproduce the video signal from 
the received coded data by decoding just received 
frame data without referring any other frame data. 
5 Figure 2 is a schematic illustration showing a con- 
figuration of a conventional storage type communication 
system for providing a video storage-and-delivery serv- 
ice, which Includes a audiovisual terminals 21-1, 21-2, 
21-3 ... 21 -n, a digital transmission network 22, a video 
10 data storing device 23, which comprises a transmission- 
line decoding portion 23a, a data dividing portion 23b, 
an information source decoding portion 23c, an intra- 
frame coding portion 23d and a storable data transfer 
portion 23e, and a data storage 24. 
15 The transmissK)n-line decoding portion 23a de- 
codes video-data received over the transmission line 
and the data dividing portion 23b divides the output de- 
coded data into data per frame that represents one el- 
ement of the hierarchical structure of coded video-data. 
20 The frames into which coded data was divided are de- 
coded to the original video signal by the information 
source decoding portion 23c. At that time, only a first 
frame to be first stored is encoded again in the intra- 
frame mode and then stored. All proceeding frames are 
2S stored as outputted from the data dividing portion 23b. 
The first frame at beginning of storing framed data 
is thus intraframely coded and can be finely reproduced 
at the receiving terminal regardless of its inconformity 
to the ITU-T recommendation H.261. 
30 A sequence of coded data, however, may become 
unable to be decoded if an error arose in a transmission 
line with a result of corruption of data. 

The ITU-T recommendation H.261 limits the 
number of bits in one frame of coded video-data, i.e., 
35 256 kbpf (kbits per frame) if a video-signal format is GIF 
(Common Intermediate Format), and 64 kbpf if a video 
signal format is QCIF (Quarter GIF). This is because the 
decoder is designed tor a specified capacity of a buffer 
for receiving data. 
40 If the received coded video-data is unable to be de- 
coded or a frame whose bit-length exceeds the limit de- 
fined by the ITU-T recommendation H.251, a conven- 
tional storing device decodes said data by a transmis- 
sion-line decoder, divides the data Into frames and 
45 stores the frames with no countermeasure. Conse- 
quently, frames that do not meet the recommendation 
are transmitted to a counterpart terminal which, howev- 
er, can not decode the received video-data. 

In view of the foregoing circumstances, the present 
50 invention was made to provide a video storing device 
which Is capable of storing coded video-data In such a 
way that effective countermeasures can be taken if any 
received data can not be decoded and/or is inadaptable 
(e.g., with a bit length per frame over the recommended 
55 limit value) and the same countermeasures can be ap- 
plied to the video-data including the data with an error 
and/or informal data when reproducing the stored data 
for further use. 
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Fig. 3 is a block diagram of a video storing device 
embodying the present invention, which Is defined in 
claims 1 to 3. 

A transmission-line decoding portion 31 receives 
coded video-data and decodes the received coded vid- 
eo-data. The data dividing portion 32 connected to the 
transmission-line decoding portion 31 divides the coded 
video-data Into data per frame. An information-source 
decoding portion 33 connected to the data dividing por- 
tion 32 decodes the code video data to restore the orig- 
inal video information, one copy of which is used for ex- 
amining whether it conforms to a coding law defined by 
the ITU-T recommendation H.261. The other restored 
Information is encoded again but in the intraframe cod- 
ing mode by an Intraframe coding portion 34, A bit- 
counting portion 35 connected to the data dividing por- 
tion 32 counts bit-length of coded video data per frame 
and examines whether the measured bit-length ex- 
ceeds the limit bit-length defined by the ITU-T recom- 
mendation H.261 . A frame processing control portion 
36, which is connected to the bit-counting portion 35 and 
the information-source decoding portion 33, decides 
how to store the frames In a data storage. A data transfer 
portion 37, which Is connected to the data dividing por- 
tion 32, the intraframe coding portion 34 and the frame 
processing control portion 36, transfers the coded vid- 
eo-data to the data storage. 

Figure 4 is a view for explaining the processing ac- 
tions of the video data storing device when having re- 
ceived a frame being not in conformity to the ITU-T rec- 
ommendation H.261 . Fig. 4(1) shows a sequence of vid- 
eo-data received and divided into frames and Fig. 4(11) 
shows a sequence of the divided data (frames) to be 
stored. If a frame (A2 frame in the shown case) disa- 
greeing with the ITU-T recommendation H.261 was 
found in a sequence of the received video-data, it is en- 
coded again but in the intraframe mode to conform to 
the recommendation and then is stored as a conforma- 
ble frame (A2' frame). All succeeding frames (A3 and 
so on) of the received coded video-data are stored as 
they were received. 

Figure 5 is a flow chart for explaining the operation 
of a frame-processing control means for deciding data 
to be transferred to a data storage according to the 
present invention. 

After receiving a data-storing starting command, 
the frame-processing control unit waits for a notice of 
receiving a frame from a bit-counting portion (Step SI). 
Upon receipt of the notice, the control unit recognizes 
the first storable frame (Step S2), Instructs a storable 
data transfer portion to transfer output data from an in- 
traframe encoding portion to a data storage (Step S5) 
and sends a counterpart terminal a command requiring 
transmission of an image data (Step S6). Then, the con- 
trol unit waits for a notice of completing receipt of a next 
frame from a bit-counting portion (Step SI). Upon re- 
ceipt of the notice, the control unit recognizes the con- 
formity of the received frame (Step S3) and instructs the 



storable data transfer portion to transfer the received da- 
ta frame from the dividing portion to the data storage 
(Step S4). After this, the control unit returns into waiting 
state (Step SI). Upon receipt o1 the notice of receiving 

5 a next frame data, the control unit, it the frame disagree- 
ing with the recommendation (Step S3), instructs a stor- 
able data transfer portion to transfer output data from 
the Intraframe coding portion to the data storage (Step 
S5) and sends a counterpart terminal an audiovisual 

fo communication control-signal and a command requiring 
transmission of a video-frame, which command is de- 
fined by the ITU-T recommendation H.230 on audiovis- 
ual communication control-signals and message-sig- 
nals (Step SB). Then, the control unit returns to waiting 

15 for a notice of having received a next frame and will re- 
peat the above-mentioned operations. 

As is apparent from the foregoing, the present in- 
vention offers the following advantages: 

20 (1) A video-data storing device according to the 
present invention is provided with a frame process- 
ing control portion and Is capable of detecting the 
inconformity of a received frame to the ITU-T rec- 
ommendation H.261 , generating a control signal by 

25 the frame processing portion according to the de- 
tection signal, encoding the received Inadaptable 
frame again but in the intraframe mode and storing 
the intraframe coded frame, realizing thereby stor- 
ing the coded video-data conformable to the recom- 

30 mendation. This also assures transmission of the 
video-data conformable to the recommendation 
when reproducing the stored video-Image. The 
countermeasure applied to the inadaptable video- 
data can be also used when reproducing the stored 

35 video-data, 

(2) A video-data storing device according to the 
present invention is capable of, besides the facilities 
defined in item (1 ), detecting abnormality of decod- 
ed image resulted frorr) a transmission error, and 

40 intraframely encoding said video information, ena- 
bling thereby to maintain the Infomiation as data 
conformable to the recommendation. 

(3) A video-data storing device according to the 
present Invention has, beside the facilities defined 

45 in items (1 ) and (2), a bit-counting portion and is ca- 
pable of detecting a frame of the received coded 
video-data, data length of which exceeds the limit 
defined by the recommendation, according to the 
count of bit-counting portion, and Informing a frame 

so processing portion of received frame disagreeing 
with the recommendation, instructing not to store 
the disagreeing frame and to intraframely encode 
the frame and store the Interframe coded data. By 
doing so, it is possible to always store coded video 

55 frames conformable to the recommendation as well 
as to transmit the coded video-data conlormable to 
the recommendation when reproducing the stored 
video-data. 
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(4) A video-data storing device according to the 
present invention is capable of, besides the fea- 
tures defined in items (1). (2) and (3). sending a 
counterpart terminal a command for updating the 
current image, which command is defined by the 
ITU-T recommendation H.230, when recognized 
the inconformity of the received data to the ITU-T 
recommendation H.261. By doing so, it is possible 
to restore the received image from distortion in the 
shortest period. 



Claims 

1 . A vidoo-data storing device comprising data divid- 
\ng means (32) tor dividing received coded video- 
data into Irames with data per frame, information 
source decoding means (33) for restoring video-in- 
f ornriation by decoding the coded video- data, intra- 
f rame coding means (34) for encoding the restored 20 
video-information in an intraf rame coding mode (IN- 
TRA mode), and video-data transferring means 
(37) for transferring the received coded video-data 
or intraf ramely re-encoded video-data prepared by 
the intraframo coding means to a data storage, 
characterized in that control signal deciding means 
is provided for detecting an irregular frame that 
does not conform to ITU-T recommendation H.261 
and deciding a control signal for designating a stor- 
able data, and frame-processing control means 30 
(36) is also provided for outputting the control signal 
selected according to the decision of the control- 
signal deciding means to the video-data transfer- 
ring means (37) which is controlled by said control 
signal not to store the received coded video-data of 3S 
the Irregular frame and to store the data outputted 
from the intraf rame coding means. 



T recommendation H.261 the device transmits a 
command requesting a video-sending terminal to 
update video data to promptly eliminate the irregu- 
larity of the received video image. 

5. A video-data storing device comprising: 

means (32) for dividing received coded video 
data Into frames; 

means (37) for transferring the received coded 
video data to a data store; 
means (35) for checking each divided frame for 
compliance with predetermined data criteria 
and thereby detecting Irregular frames; 
means for decoding (33) and re-encoding by In- 
traframe encoding (34) any such irregular 
frame; and 

control means (36) for controlling the transfer- 
ring means so as to store the intraf rame encod- 
ed data instead of the received coded video da- 
ta for any such detected irregular frame. 



2. A video-data storing device as defined in claim 1 , 
characterized In that the control-signal deciding 
means is means to judge a video-information re- 
stored by the infomnatlon-source decoding means 
(33) is irregular as to its frame structure according 
to the ITU-T recommendation H.261 . 

3. A video-data storing device as defined in any one 
of claims 1 or 2, characterized in that the control- 
signal deciding means is provided with bit-counting 
means (36) for counting bit length of each frame of 
the received coded video-data and, then the meas- 
ured bit-length of a frame exceeds a frame length 
limit defined by the ITU-T recommendation H.261, 
judges the frame to be irregular and disagree with 
the recommendation. 



4. 



A video-data storing device as defined in any one 
of claims 1 , 2 or 3, characterized in that when having 
recognized the received data being against the ITU- 
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(54) . Video data storing device 



(57) If received coded video-data includes data with 
an error unable to be decoded or data disagreeing with 
ITU-T recommendatbn H.261 (e.g., the nuniber of bits 
per frame exceeds the limit defined by the recomnnen- 
dation). it must be stored with due countemieasures tak- 
en against an error and inadaptable data, which allows 
the stored data to be effectively reproduced. Received 
coded video-data is decoded by a transmission -line de- 
coding portion (31) and divided into frames by a data 
dividing portion (32), then it is decoded by an informa- 



*tion-source decoding portion (33) and then intraframely 
encoded by a intraf rame coding portion (34). According 
to a signal from a bit-counting portion (35) showing that 
the number of bits in one frame of coded video-data ex- 
ceeds the limit defined by ITU-T recommendation H.261 
or anomalous signal of a frame image decoded by the 
information source decoding portion (33). a frame- 
processing control portion (36) decides how to store 
each frame and controls a storable data transfer portion 
(37) to select intraf rame-coded data and transfer the se- 
lected data to a data storage. 
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